On the Cover: Plants are known to defend themselves from the onslaught of herbivore attack with an arsenal of defense compounds by recognizing chemical cues from insect oral secretions, oviposition materials and frass. Accumulation of herbivore frass in enclosed feeding sites such as the maize whorl constitutes one of the most copious cues of herbivory. Although, several insect-derived elicitors from oral secretions are known to induce herbivore-defenses in plants, frass-related chemical cues that alter plant defenses are generally unknown. In this issue, Ray et al. identified two maize chitinases, Pr4 and Endochitinase A, from fall armyworm frass that suppress herbivore-induced defenses in plants. These plant chitinases are induced in the host tissue in response to insect feeding, however, they do not affect the insect's performance. Subsequently, the insect deposits these chitinases on the host with their frass, which in turn suppresses herbivore-induced defenses and increases herbivore performance. This co-option of host defenses ultimately benefits the insect and differs from the induction of herbivore defenses by insect oral secretions in many host-herbivore systems. Cover Image Credit: Nick Sloff, Multimedia Specialist, Department of Entomology, The Pennsylvania State University, University Park, PA. 
Gatekeeper Tyrosine Phosphorylation of SYMRK Is Essential for Synchronizing the Epidermal and Cortical Responses in Root Nodule Symbiosis. Sudip Saha, Anindita Paul, Laura Herring, Ayan Dutta, Avisek Bhattacharya, Sandip Samaddar, Michael B. Goshe, and Maitrayee DasGupta Gatekeeper tyrosine phosphorylation of symbiosis receptor kinase is essential for guiding the infection threads through the epidermal-cortical barrier towards the nodule primordia during progress of root nodule symbiosis. 71
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The N-terminal domain of the Stt7/STN7 protein kinase is essential for its activity and interacts directly with the Rieske protein of the cytochrome b 6 f complex. 82 [OPEN] Asparagus IRX9, IRX10, and IRX14A Are Components of an Active Xylan Backbone Synthase Complex that Forms in the Golgi Apparatus. Wei Zeng, Edwin R. Lampugnani, Kelsey L. Picard, Lili Song, Ai-Min Wu, Isabela M. Farion, Jia Zhao, Kris Ford, Monika S. Doblin, and Antony Bacic Xylan biosynthesis in the Golgi apparatus is affected by IRX9, IRX10, and IRX14A in Asparagus.
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The cellulose deficiency of the shv3svl1 mutant is enhanced by the uptake of exogenous sucrose, which results in carbon redirection from cellulose to starch biosynthesis. 110 [OPEN] Evidence for a Role for NAD(P)H Dehydrogenase Phosphorylation of a subunit of cellulose synthase differentially alters the rate at which cellulose synthase moves in both directions along microtubules, thereby impacting growth and development. 242 [OPEN] The Cytoplasmic Carbonic Anhydrases bCA2 and bCA4 Are Required for Optimal Plant Growth at Low CO 2 . Robert J. DiMario, Jennifer C. Quebedeaux, David J. Longstreth, Maheshi Dassanayake, Monica M. Hartman, and James V. Moroney
The removal of two cytoplasmic carbonic anhydrases, bCA2 and bCA4, from Arabidopsis causes reduced growth in plants grown in a low-CO 2 environment. 280 [OPEN] A In conifers, interactions between the rates and the durations of wood formation prevent the recording of climatic influences in tree-ring structure, except in the last formed cells. 306 [OPEN] A DNA2 Homolog Is Required for DNA Damage Repair, Cell Cycle Regulation, and Meristem Maintenance in Plants. Ning Jia, Xiaomin Liu, and Hongbo Gao A DNA2 homolog plays an important role in DNA damage repair, cell cycle progression, and the development of the shoot apical meristem and root apical meristem in higher plants.
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318 [OPEN] A Drought-Inducible Transcription Factor Delays Reproductive Timing in Rice. Chunyu Zhang, Jun Liu, Tao Zhao, Adam Gomez, Cong Li, Chunsheng Yu, Hongyu Li, Jianzhong Lin, Yuanzhu Yang, Bin Liu, and Chentao Lin OsABF1, which is a drought inducible transcription factor, may function reduandantly with OsbZIP40 to regulate rice heading date in response to the alteration of ambient water availability. For efficient production of trans-acting siRNA, the third open reading frame on the primary precursor transcript that encompasses the microRNA173 target site needs to be translated. 359 [OPEN] A Cation-Chloride Cotransporter Gene Is Required for Cell Elongation and Osmoregulation in Rice. Zhi Chang Chen, Naoki Yamaji, Miho Fujii-Kashino, and Jian Feng Ma OsCCC1 functions as a K + , Na + , and Cl 2 cotransporter in rice to maintain osmotic potential for cell elongation through increasing internal solute concentrations. 494 [OPEN] Connecting Source with Sink: The Role of Arabidopsis AAP8 in Phloem Loading of Amino Acids. James P. Santiago and Mechthild Tegeder Arabidopsis AAP8 is essential for amino acid phloem loading during the vegetative and reproductive growth phases, and its function affects source leaf physiology, sink development, and seed yield. 508
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Heat Induction of Cyclic Electron Flow around Photosystem I in the Symbiotic Dinoflagellate Symbiodinium. Yusuke Aihara, Shunichi Takahashi, and Jun Minagawa Cyclic electron flow is accelerated under heat stress in Symbiodinium to promote photoprotective thermal energy dissipation. 522 [OPEN] Light Modulates the Biosynthesis and Organization of Cyanobacterial Carbon Fixation Machinery through Photosynthetic Electron Flow. Yaqi Sun, Selene Casella, Yi Fang, Fang Huang, Matthew Faulkner, Steve Barrett, and Lu-Ning Liu
The biosynthesis and spatial positioning of b-carboxysomes, the carbon fixation machinery in cyanobacteria, are modulated by light intensity and redox state of photosynthetic electron transport chain. 530 [OPEN] Long-Distance Transport of Thiamine (Vitamin B 1 ) Is Concomitant with That of Polyamines. Jacopo Martinis, Elisabet Gas-Pascual, Nicolas Szydlowski, Michèle Crèvecoeur, Alexandra Gisler, Lukas Bü rkle, and Teresa B. Fitzpatrick Long distance transport of thiamine is required for growth and development and is facilitated by PUT3, the polyamine transporter. 542 [OPEN] MtSWEET11, a Intracellular colonization of arbuscular mycorrhizal fungi is rapidly and temporarily inhibited by P and is stabilized by plant symbiotic P transporter. 566 [OPEN] Photosynthesis Activates Plasma Membrane H + -ATPase via Sugar Accumulation. Masaki Okumura, Shin-ichiro Inoue, Keiko Kuwata, and Toshinori Kinoshita Photosynthesis activates the plasma membrane H + -ATPase in Arabidopsis mesophyll cells through C-terminal phosphorylation, and this activation is mediated by photosynthetic sugars, including sucrose. 580
